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Abstract

The objective of this study was to investigate the direct effects of pain-induced depression
and anxiety, as well as the mediating role of psychological resilience, on the psychological
distress associated with rheumatoid arthritis. The method involved a sample of 196 patients
with rheumatoid arthritis and applied the Hospital Anxiety and Depression Scale, Connor—
Davidson Resilience Scale, and visual analog scale for pain. Bivariate and path analyses
were performed, and a multiple mediational model was utilized. Results showed that all cor-
relations among study variables were significant (p < 0.01). A partial mediation effect of psy-
chological resilience was observed, and direct effects among the variables (pain,
psychological resilience, anxiety, and depression) were statistically significant, including the
direct effect of psychological resilience on depression and anxiety. The indirect effects of
pain through psychological resilience on depression and anxiety were also significant. Thus,
the results suggest that psychological resilience partially mediates the effects of pain-
induced anxiety and depression in patients with rheumatoid arthritis.

Introduction

Persistent and disabling pain is the hallmark of rheumatoid arthritis (RA) [1], a chronic
inflammatory disease that mainly affects the joints. According to Covic et al. [2], the estimated
prevalence of RA is 0.5%-1%, and it affects between 0.2% and 0.93% of adults in China [3].
The clinical symptoms of RA include joint pain and swelling, early morning stiffness, and
fatigue [4]. It has been well-documented that recurrent pain is a key barrier to physical func-
tioning for patients with RA [5]. In addition, the relationship between pain, depression, and
anxiety has been widely demonstrated [6-9], and patients with RA are at greater risk of devel-
oping mood disorders due to the chronic course of the disease [10]. Patients with RA are fre-
quently affected by depression and anxiety comorbidities, with depression prevalence rates
ranging from 16.8% to 38.8%, based on clinical assessments [11]. A significant prevalence of
anxiety in RA, ranging from 21% to 70%, has also been reported [12].
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Despite this, some patients with RA manage to live with pain, maintaining their psychologi-
cal well-being and physical health [13]. This optimistic response to adversity is an example of
psychological resilience (hereinafter “resilience”), the ability to recover from disease-related
stressors and maintain optimal functioning. Resilience is reported to protect people against
the negative effects of chronic disease [14-16]. Additionally, the protective effects of resilience
against illness-related stressors, severe symptoms, and mental disorders have been widely
reported [16,17].

As a new paradigm, resilience has been proposed to promote successful adaptation to
chronic pain [17,18]. Given these findings, it seems possible that some patients, although they
suffer from RA, adapt well to living with the disease, especially coping with its related symp-
toms. Several studies have demonstrated the mediating role of resilience on the negative effect
of pain-induced psychological distress, such as depression and anxiety [10,19,20]. However, in
patients with RA, resilience has not been examined simultaneously for its potential role in
mediating pain-induced depression and anxiety.

The current study used a cross-sectional approach. Considering that anxiety and depression
are common comorbidities of RA, mainly due to arthritic pain [4], we hypothesized that resil-
ience mediates the effects of pain-induced depression and anxiety. Specifically, 1) pain has a
significant direct effect on depression and anxiety, and 2) pain’s indirect effect on depression
and anxiety is mediated by resilience. These hypotheses were tested using a multiple mediation
model, highlighting variables’ interconnections. Investigating the mediating role of resilience
can offer more approaches to RA treatment, enhance patients’ psychological well-being, and
assist them in better managing their pain and health.

Materials and methods
Participants

Recruitment took place between June 2019 to September 2021 and involved inpatients diag-
nosed with RA who were in the Department of Rheumatology and Immunology wards at the
Second Affiliated Hospital of Guizhou University of Traditional Chinese Medicine in southwest
China. The inclusion criteria in this study were as follows: 1) compliance with the 2010 Ameri-
can College of Rheumatology/European League Against Rheumatism classification criteria, 2)
age > 18 years, and 3) clear consciousness and normal cognitive function. The exclusion criteria
were: 1) unable to communicate in Chinese well and 2) suffering from other comorbidities.

All participants in this study were residents of Guizhou province. After understanding the
procedure and objectives of this study in detail, they formally provided their informed consent
in writing, consenting to their participation in this research and granted permission for their
information to be published within the confines of this journal. Subsequently, a set of self-
reported questionnaires was distributed to all participants, and clinical medical information
was gathered from medical records. The total number of recruited participants was 215; how-
ever, 19 were ineligible because they did not respond fully to the scales. Therefore, the data of
196 RA patients were included in this study. The sample size fulfilled the recommendation of a
minimum of 10 participants per variable to perform path analytic approximations [19].

Methods

Measurement of anxiety and depression. Depression and anxiety were evaluated using
the Hospital Anxiety and Depression Scale (HADS). The HADS is the most widely used self-
report instrument for detecting anxiety (7 items) and depression (7 items) in medical patients.
It is a 4-point scale (0-3), with each subscale’s maximum score being 21. Scores of 0-7 indicate
“normal,” 8-10 indicate a “possible case,” and 11-21 suggest a “probable case” of anxiety or
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depression [2]. In this study, the Cronbach’s o values for the depression and anxiety subscales
were 0.73 and 0.81, respectively.

Measurement of resilience. Resilience was measured using the self-reported 10-item
Connor-Davidson Resilience Scale (CD-RISC-10). Developed by American psychologists
Kathryn M. Connor and Jonathan R. T. Davidson, the CD-RISC-10 originally had a 25-entry,
5-factor structure. Subsequently, a short version with 10 items was developed. Responses to all
10 items range from 0 (never) to 4 (always), with higher scores indicating greater resilience.
Research has shown excellent reliability and validity in diverse populations, including commu-
nity groups, general psychiatric outpatients, and patients with post-traumatic stress disorder
and cancer [21-23]; the Cronbach’s o value for the CD-RISC-10 was 0.86 in this study.

Measurement of pain. The joint pain intensity caused by RA during the previous week
(0 = no pain, 100 = worst possible) was assessed by the visual analog scale (VAS). A VAS
score > 40 mm indicates clinically strong pain for RA [8].

Ethical approval. The study was approved by the Ethics Committee of the Second Affiliated
Hospital of Guizhou University of Traditional Chinese Medicine (Approval No. KY2019007).

Demographic characteristics and clinical variables

Participants’ demographic data (age, gender, marital status, and education level) were
recorded on a basic information sheet. Marital status was classified as either married or
unmarried, and educational level was categorized as junior middle school and below, senior
high school, and junior college or above. Clinical data, including disease duration, TJC28 (ten-
der joint count assessed by 28 joints), SJC28 (swollen joint count assessed by 28 joints), and C-
reactive protein (CRP), were collected by trained medical researchers from medical records.

Statistical analyses

Demographic and medical variables are presented as descriptive statistics. Descriptive data analy-
ses were conducted to describe the sample, percentage of categorical data, means, and standard
deviations of the continuous data. The Pearson correlation coefficient indicated correlations
between the variables. A path analysis model was used to examine the study’s hypotheses; path
analysis can determine mediation effects and simultaneously estimate the effects among variables
[23]. Fig 1 presents a hypothetical path-analytic model with one independent variable, one media-
tor, and two correlated dependent variables. For our study, pain was an independent variable,
resilience was a mediator, and the HAD-Depression and HAD-Anxiety subscales were outcomes.
Standardized regression coefficients (B) were calculated based on 5000 bootstrap samples. The
indirect effects’ parameters were regarded as statistically significant if the 95% confidence interval
(CI) did not include 0 [23]. In this study, SPSS version 22.0 and Mplus 7.0 were used. Two-tailed
p < 0.01 were considered statistically significant. The authors did not have access to information
that could identify individual participants during or after data collection. All personal identifiers
were removed from the dataset and replaced with unique codes. Additionally, any identifiable
information was securely stored and accessible only by the principal investigator, who was respon-
sible for maintaining participant confidentiality. These measures were implemented to maintain
the privacy and anonymity of research participants throughout the study.

Results
Sample characteristics

Table 1 shows the demographic and clinical data of patients. The sample comprised 196
patients, of whom 152 (77.6%) were female. Ages ranged from 26 to 82 years (57.35 + 11.86).
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Fig 1. Generic example of a path analysis multiple mediational model. One independent variable (IV), one
mediator, and two dependent variables (DV).

https://doi.org/10.1371/journal.pone.0295255.9001

Most participants were married (n = 171, 87%) and had basic education (n = 114, 58.1%). The
sample’s average disease duration was 10.55 years (SD = 9.86), average VAS-pain score was
36.17 (SD = 6.58), average T]JC28 was 7.02 (SD = 3.20), average SJC28 was 1.71 (SD = 1.67),
and average CRP was 13.33 (SD = 41.07). The average HAD-Depression score was 7.48

(SD = 3.75), and that of HAD-Anxiety was 7.62 (SD = 4.14). Given the cut-off points men-
tioned above, 44 patients (22.4%) were “probable” depression cases, and 45 (23%) were “prob-
able” anxiety cases. The mean score of CD-RISC (resilience) was 25.64 (SD = 6.15).

Bivariate analysis

Table 2 displays the Pearson correlation matrix for the variables employed in the mediation
analysis, which includes pain, resilience, depression, and anxiety. All variables exhibited signif-
icant correlations with each other at a significance level of p < 0.01. The strongest correlation
was between pain and depression (r = 0.59), followed by depression and resilience (r = -0.54).

Mediation model

A path analysis was used to test the mediation model. We further analyzed the specific path
coefficients and mediation effects. The partial mediation effect of resilience was significant,
with direct effects among the variables demonstrating statistical significance. The path equa-
tions representing the direct effects were as follows: Resilience = -0.288 * Pain; Depression =
-0.240 * Resilience + 0.268 * Pain; Anxiety = -0.225 * Resilience + 0.097 * Pain. These equa-
tions indicated that an increase in resilience was associated with a decrease in pain, depression,
and anxiety. This effect of resilience on depression and anxiety was significant (f = -0.39, 95%
CI =-0.50 to -0.28, p < 0.001 for depression; f = -0.33, 95% CI = -0.47 to -0.19, p < 0.001 for
anxiety). The indirect effects of resilience on depression and anxiety through pain were also
represented by path equations: Depression_Indirect = 0.069 * Pain; Anxiety Indirect = 0.065 *
Pain. The indirect effect of resilience on depression through pain was estimated to be 0.069
(95% CI =0.038 to 0.105, p < 0.001), and the indirect effect on anxiety was 0.065 (95%

CI =0.031 to 0.106, p = 0.001). The overall indirect effects summed to 0.134, which implies
that enhancing resilience can indirectly reduce the impacts of pain on both depression and
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Table 1. Sociodemographic and clinical characteristics of the sample.

n=196
Sociodemographic variables
Age (mean, SD; years) 57.35 11.86
Education (1, %) Junior college or above 25 12.8
Senior high school 114 58.1
Junior middle school and below 57 29.1
—Marital status (n, %) Married 171 87
—Gender (n, %) Male 44 224
Female 152 77.6
Clinical variables
Duration of disease (mean, SD; years) 10.55 9.86
VAS-pain (mean, SD) 36.17 6.58
Tender 28-joint counts (mean, SD) 7.02 3.20
Swollen 28-joint counts (mean, SD) 1.71 1.67
C-reactive protein (mean, SD; mg/dl) 13.33 41.07
Depression (mean, SD) 7.48 3.75
Normal (0-7), (n, %) 93 47.4
Possibly depressed (8-10), (1, %) 59 30.1
Probably depressed (> 11), (1, %) 44 224
Anxiety (mean, SD) 7.62 4.14
Normal (0-7), (1, %) 102 52
Possible anxiety (8-10), (1, %) 49 25
Probable anxiety (> 11), (1, %) 45 23
Resilience (CD-RISC) (mean, SD) 25.64 6.15

https://doi.org/10.1371/journal.pone.0295255.t001

anxiety. The unstandardized coefficients and standard errors are provided in Table 3, while

Fig 2 presents the paths, R* values (the proportion of the variance for a dependent variable that
is explained by an independent variable or variables), associated standardized coefficients, and
95% CIs (detailed in brackets).

Discussion

In this study, we investigated the underlying mechanisms connecting resilience, pain, and psy-

chological distress (such as depression and anxiety) in hospitalized patients with RA. To our
knowledge, this is the first study examining these variables among inpatients with RA through
a multiple mediation model. We selected inpatients who needed to be treated in the hospital
due to disease severity (mainly judged by the clinical and laboratory variables in Table 1) as
our research sample. Therefore, a study on the mediating role of resilience within this context

is of considerable value.

Table 2. Pearson correlations among the variables in the multiple mediation analysis.

Pain Resilience Depression Anxiety
Pain
Resilience -0.31%*
Depression 0.59** -0.54**
Anxiety 0.26™* -0.38** 0.49**
*p < 0.01.

https://doi.org/10.1371/journal.pone.0295255.t1002
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Table 3. Direct and indirect effects in the multiple mediation model.

Direct effects
Path § SE p value
Pain — Resilience a -0.288 0.057 <.001
Resilience — Depression b, -0.240 0.033 <.001
Pain — Depression C 0.268 0.034 <.001
Resilience — Anxiety b, -0.225 0.046 <.001
Pain — Anxiety [ 0.097 0.038 0.012
Indirect effects
Path Boots. SE p value 95% CI
Pain — Resilience — Depression axb, 0.069 0.017 <.001 0.038-0.105
Pain — Resilience — Anxiety axb, 0.065 0.020 0.001 0.031-0.106
Total indirect effects 0.134 0.034 <. 001 0.073-0.207

The findings presented in this table are unstandardized, while the standardized results can be found in Fig 2.

https://doi.org/10.1371/journal.pone.0295255.t1003

Consistent with previous research [1,2,5], our study found strong associations between RA
and depression and anxiety. The findings also highlighted the importance of resilience in
patients with RA, aligning with other studies that identified resilience as a key factor in manag-
ing pain and psychological distress associated with RA. We utilized a unique methodological
approach, employing a single model and path analysis, to examine how resilience mediates the
relationship between pain, depression, and anxiety among patients with RA. This approach
offers a more comprehensive understanding of the complexities involved in these relation-
ships. Additionally, our study provides valuable insights from a Chinese cultural perspective,
which may differ from those found by studies conducted in other cultural contexts. The results
of our path analysis model confirmed our hypotheses that pain has a significant direct impact
on depression and anxiety, with resilience playing a crucial mediating role. Both direct and
indirect effects were found to be significant.

R?=.17
Anxiety
- 15% .
[.04 to .27] -33
[-47 to -.19]
R?=.10
- -31% -
Pain e Resilience 34%
[42t0-19] [.19 to .48]
A7 -39%
[.38 to .56] [-.50 to -.28]
p=0.009
Depression
R2= .49

Fig 2. Path analysis multiple mediation mode. *p < 0.001.
https://doi.org/10.1371/journal.pone.0295255.g002
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Pain contributed to higher depression and anxiety scores; however, resilience helped miti-
gate the adverse effects of pain-induced depression and anxiety. These findings align with the
proposed roles of resilience counteracting pain [5], depression [24], and anxiety [25]. Chronic
pain is recognized as the most distressing symptom in RA [26], with up to 90.4% of patients
seeking medical assistance for severe pain [26]. Generally, pain from joint inflammation in RA
is viewed as an indicator of elevated disease activity. Some patients experience moderate to
severe pain with no signs of inflammation [8]. Prior research has indicated that pain in RA
patients is mainly associated with higher anxiety and depression scores [27]. Vergne-Salle et al.
[27] found that 38.4% of patients continued to endure moderate to severe pain despite biologi-
cal treatment, observing a strong correlation between pain and depression and anxiety, which
subsequently impacts work, sleep, and mood. Depression and anxiety related to chronic pain
are often tied to cognitive and behavioral processes like catastrophizing [1] and passive coping
styles [28,29]. As a result, the processes that drive stress responses in RA patients can be subtle
[5,30]. However, the way RA patients respond to recurring pain can predict their mental well-
being. High resilience in RA patients moderates pain symptoms and the relationship between
stress and depressive symptoms. Resilience is considered as a protective factor for RA patients
against the negative effects of disease-related stressors on symptom severity, physical function,
and psychological quality of life [15]. Moreover, there is ample evidence that resilience pre-
vents or reduces depressive and anxiety symptoms [24,25,31].

Regarding mediating mechanisms, earlier literature has reported that resilience minimizes
pain catastrophizing and promotes adjustment to chronic pain, such as active coping [18].
These cognitive properties of resilience may contribute significantly to individual differences
in pain perception and responses and reduce the effects of stress on depression and anxiety.
Taking into account the adverse impact of chronic pain, the mediating role of resilience dem-
onstrated in this study aligns well with the concept of resilience, enabling individuals to
respond positively to disease-related stressors.

Our findings are relevant, as they help elucidate the mechanism that links pain and mental
distress. They emphasize the role of resilience as a protective factor for patients with RA suffer-
ing from chronic pain. A higher level of resilience can mitigate the negative impacts of pain,
consequently leading to lower depression and anxiety levels. The path equations underscore
the importance of resilience in mediating the effects of pain on mental health outcomes. This
can be explained by the fundamental definition of resilience: the ability to respond positively
after exposure to disease-related stressors. Indeed, being resilient does not imply the absence
of stress; rather, it means knowing how to deal with suffering and difficulties and finding a
way to manage the situation [18]. Thus, resilient patients with RA do not get caught in a
vicious cycle of helplessness and hopelessness known to lead to anxiety and depression. The
significance of resilience in evaluating and managing the effects of disease and its role as a safe-
guard against psychological distress in the context of painful conditions should be emphasized.
An appropriate management plan should be applied to relieve pain and psychological distress
while considering their connections and the critical role of resilience [32].

This study presents certain limitations. First, it is a cross-sectional study, the results of
which should be interpreted with caution despite providing valuable insight. In addition, the
use of convenience sampling and including participants from only one hospital may restrict
the generalization of the study results to the wider RA patient population.

Conclusions

Our study examined the relationship between resilience and pain-induced depression and
anxiety in patients with RA using a single model and path analysis. This comprehensive
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approach allowed us to identify both the direct and indirect effects of resilience on these psy-
chological factors. Conducting the study in China provided valuable insight into the cultural
context of RA, contributing to a more holistic understanding of the disease’s impact. Clinically,
our findings support the implementation of resilience-building interventions for patients with
RA to enhance disease adaptation and management strategies. By focusing on resilience, our
study addresses an often-overlooked aspect of chronic disease management, filling a critical
gap in the existing literature and emphasizing the importance of incorporating resilience into
patient care. Additionally, our study calls for further investigation into the influences and
mechanisms of resilience in different populations of patients with RA, such as those of differ-
ent ages, genders, or cultural backgrounds.
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